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(57)Abstract 

PURPOSE: To quickly, easily, and safely attach and detach a flat 
panel type display device by eliminating a need of fixing screws and 
drivers. 

CONSTITUTION: When a part 10 to be supported of a flat panel type 
display device B is inserted to a support part 21 of an apparatus main 
body A, a lock claw 25 is drawn in, and a slide rod 24 is moved 
downward, and a lever 29 is notched and is separated from a power 
switch 28 to automatically turn off a power source. By depression in 
the first stage of a push button 23, the lock claw 25 is disengaged 
from a claw detaining part 12 to release the lock, and the lever 29 is 
separated from the power switch 28 to automatically turn off the 
power source. By depression in the second stage, the slide rod 24 
pushes an L-shaped lever 31, and ejector pins 33a and 33a in both 
ends of a seesaw arm 33 push up the lower face of the part 10 to be 
supported to disengage both connectors 1 1 and 22. 
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[Partial translation] 
[0014] 

[Embodiment] Next, one embodiment of a detachment structure 
of a display device according to the present invention will 
be described in detail with reference to the drawings. 
[0015] FIG. 1 is a perspective view of essential components 

of a detachment structure showing a state where a flat panel 
display device B such as a liquid crystal display panel is 
being detached from an apparatus main body A. 
[0016] Formed at the bottom of flat panel display device 

B is a rectangular parallelepiped supported part 10 , which 
is projected downwards and provided on its inside with a 
connected 11. A claw engagement 12 is formed on the right 
side of supported part 10 while a vertical guide groove 13 
is formed on the left side. A supporting portion 21 of a 
rectangular depressed portion for receiving supported part 
10 of display device B is formed in a rear upright portion 
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20 in apparatus main body A. A connector 22 for establishing 
electrical and mechanical connection with connector 11 of 
supported part 10 is attached at the center in the bottom 
of supporting portion 21. 

[0017] A push button 23 that can be moved up and down is 
disposed close to supporting portion 21 in the top face of 
rear upright portion 20 . A slide rod 24 is integrally extended 
downwards from the bottom of push button 23. This slide rod 

24 is held slidably up and down inside upright portion 20. 
A return-to-origin spring (not shown) for urging push button 
23 upwards is disposed around and covering slide rod 24. 
[0018] A locking claw 25 that will engage claw engagement 
12 of supported part 10 when connector 11 of display device 
B is j oined to connector 22 of apparatus main body A is provided 
in a retractable manner on the right inner face of supporting 
portion 21. The upper face of the distal end of locking claw 

25 is formed with a tapering face. A lever 26 is integrally 
extended rightwards and downwards from locking claw 25, the 
middle point of the lever 26 being axially supported on upright 
portion 20 by a lateral axis 27 with its lower end axially 
supported on the lower end of slide rod 24 by a lateral axis 
24a. Locking claw 25 and claw engagement 12 constitute a 
"locking means". 

[0019] A power switch 28 is formed inside upright portion 
20 at a position on the opposite side across slide rod 24, 
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from that of locking claw 25. The middle portion of a lever 
29, which is axially supported on the lower end of slide rod 
24 by lateral axis 24a, is axially supported on upright portion 
20 by a lateral axis 30. The free end of lever 29 is arranged 
so as to act on power switch 28. Specifically, when lever 
29 turns counterclockwise about lateral axis 30 as slide rod 
24 moves down, the free end of lever 29 moves away from power 
switch 28 to turn off power switch 28, whereas power switch 
28 is adapted to turn on when the free end of lever 29 abuts 
power switch 28. This arrangement constitutes a "switching 
means" . 

[0020] An L-shaped lever 31 is arranged in the lower part 
inside upright portion 20 . This lever 31 is axially supported 
at a position to the left of the middle portion, on upright 
portion 20 by a lateral axis 32. The upper end of an upright 
portion 31a at the right end of lever 31 is located under 
the lower end of slide rod 24 and is integrally formed with 
a large-diametric disk portion 31b. This disk portion 31b 
is usually located away from the lower end of slide rod 24. 
That is, there is a constant clearance secured between slide 
rode 24 and disk portion 31b, and this clearance makes the 
distinction between the first push operation and the second 
push operation of push button 23. 

[0021] The left end of L-shaped lever 31 axially supports 
the middle portion of a seesaw-arm 33 by a lateral axis 34 
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so that the arm is able to sway- Both the left and right ends 
of seesaw-arm 33 are bent upward forming injector pins 33a 
and 33a. These left and right injector pins 33a and 33a are 
positioned at the sides of connector 22 so that they can move 
5 up and down and sway. Both injector pins 33a and 33a are 

normally located below the bottom surface of supporting 
portion 21. L-shaped lever 31, seesaw-arm 33 and injector 
pins 33a and 33a constitute an "injector means". 
[0022] Formed on the left inner surface of supporting 

10 portion 21 is a guide rail 35 which engages guide groove 13 

of supported part 10 and guides it vertically. 
[0023] Next, the operation of the thus constructed 
detachment structure of the display device will be explained. 
[0024] To begin with, attachment of flat panel display 

15 device B to apparatus main body A will be described. While 

supported part 10 of display device B is being fitted and 
inserted from above into supporting portion 21 of apparatus 
main body A, the whole display device B is moved downwards. 
During this movement, guide groove 13 is engaged with, and 

20 guided by, guide rail 35 and the display device moves down 

smoothly. 

[0025] The bottom right corner of supported part 10, which 
is being inserted into supporting portion 21, pushes the front 
tapering face of locking claw 25 so that locking claw 25 is 
25 pushed to the right interior side. Then, lever 26 rotates 
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clockwise about lateral axis 27 so that slide rod 24 moves 
downwards. However, since there is the aforementioned 
clearance, slide rod 24 does not abut disk portion 31b of 
L-shaped lever 31. Accordingly, lever 31 does not move so 
injector pins 33a and 33a do not move. As slide rod 24 moves 
down, lever 29 rotates counterclockwise about lateral axis 
30 and the free end of lever 29 moves away from power switch 
28, so that power switch 28 automatically turns off. At this 
moment, connectors 11 and 22 have not been joined to each 
other. 

[0026] From the state where locking claw 25 has been 

retracted and power switch 28 has turned off, supported part 
10 further moves down inside supporting portion 21, and 
connectors 11 and 22 come close to each other. Display device 
B is pushed in opposing the frictional resistance between 
connectors 11 and 22, the connectors 11 and 22 join to each 
other. At almost the same time, locking claw 25 engages claw 
engagement 12 of supported part 10 to thereby automatically 
lock the coupled condition between connectors 11 and 12 and 
prevent unexpected removal of supported part 10 from 
supporting portion 21. When locking claw 25 engages claw 
engagement 12, the origin-to-return spring (not shown) acting 
on push button 23 causes slide rod 24 to move upwards. As 
a result, the free end of lever 29 presses power switch 28, 
so that power switch 28 automatically turns on. 
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[0027 ] In the above way, flat panel display device B becomes 
electrically and mechanically connected to apparatus main 
body A. This connected condition is held firm since it is 
locked by the engagement of locking claw 2 5 with claw engagement 
12. Accordingly, there is no particular need to use a fixing 
screw which is previously used in the prior art. No 
screwdriver as a tool for fixing screws is needed either. 
In addition, engagement of guide rail 35 with guide groove 
13 also enhances the connected condition. Further, it is no 
longer necessary to turn off power switch 28 intentionally. 
In this way it is possible to establish firm attachment of 
display device B to apparatus main body A, quickly and simply. 
[0028] Next, the operation when flat panel display device 
B is detached from apparatus main body A will be described. 
To start with the removal, it is not necessary to pull the 
cabinet of display device B by hand but just a pushing operation 
of push button 23 is good enough. 

[0029] Push button 23 is manually pressed down slightly, 

opposing the unillustrated return-to-origin spring. This 
corresponds to the first push operation. Slide rod 24 slides 
downwards, and in link with this, lever 26 rotates clockwise 
and lever 29 rotates counterclockwise. As a result, locking 
claw 25 retracts and disengages from claw engagement 12 so 
that the locked state is automatically released while power 
switch 28 is automatically turned off. 
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[0030] A further depressing of push button 23 after the 
release of the locked state and the power deactivation 
corresponds to the second push operation. The lower end of 
slide rod 24 abuts disk portion 31b of L-shaped lever 31 so 
as to cause lever 31 to rotate clockwise about lateral axis 
32. This rotation of lever 31 makes lateral axis 34 move 
upwards, whereby seesaw-arm 33 with left and right injectors 
33a and 33a moves upwards- This causes injector pins 33a and 
33a to project upwards from the bottom face of supporting 
portion 21 and press the undersurface of supported part 10 
of display device B upwards. 

[0031] Even if the frictional resistance between 
connectors 11 and 22 is large due to increase in the size 
and in the number of pins of the connectors 11 and 22 as a 
result of increase in the size of display device B or its 
dealing with color representation, the force with which 
injector pins 33a and 33a push up supported part 10 becomes 
large by leverage if the force pressing push button 23 is 
adequately large - 

[0032] Since supported part 10 is pushed up at two points 
by a pair of left and right injectors 33a and 33a, instead 
of being pushed up at one point in its center, no load will 
concentrate on a limited part of supported part 10 so that 
its breakage can be avoided. 

[0033] The paired injector pins 33a and 33a on the left 
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and right essentially apply equal separating forces on 
connectors 11 and 22. This is because that injector pins 33a 
and 33a are formed at both ends of seesaw-arm 33 that is axially 
and swayably supported at its center on L-shaped lever 31 
by lateral axis 34. If L-shaped lever 31 and injector pins 
33a and 33a do not move relatively to each other and are always 
integrally fixed, the heights of left and right injector pins 
33a and 33a become different as lever 31 sways, 
[0034] However, in the embodiment, the left and right 

injector pins 33a and 33a can sway relative to lever 31 by 
virtue of seesaw-arm 33, so that the two injector pins 33a 
and 33a tend to keep their height equal to each other. 
[0035] In addition, if the two injector pins 33a and 33a 

slightly tilt due to difference between the left and right 
frictional resistance between the two connectors 11 and 22, 
the tilt of the upper connector 11 can be corrected since 
the forces pushing up are the same. Also, the two injector 
pins 33a and 33a lift supported part 10 as they are correcting 
their tilt. 

[0036] Since the two connectors 11 and 22 are separated 

by leverage (magnified force effect) when push button 23 is 
pressed down, no excessive force will be applied to these 
connectors 11 and 22 as compared to the method of the 
conventional example in which the connectors are separated 
by forcibly being pulled out by hand. Further, since no force 
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will act in an unexpected direction, it is possible to protect 
the connector bodies and connector pins from being deformed 
and broken. 

[ 0037 ] From when the two connectors 11 and 22 are separated 
until supported part 10 is raised a fixed distance, locking 
claw 25 is retracted being abutted against the side face of 
supported part 10. Because after separation of connectors 
11 and 22 there is little resistance against pulling, the 
depressing force on push button 23 may be released. That is, 
the operator is able to hold the cabinet of supported part 
10 by their hands and pull it up. Locking claw 25 remains 
retracted and power switch 28 is kept off until supported 
part 10 leaves locking claw 25 . When supported part 10 leaves 
locking claw 25, locking claw 25 moves out and power switch 
28 turns on. At this moment, however, the two connectors 11 
and 22 have been already separated from each other, so no 
problem will occur. 
[0038] 

[Advantage of the Invention] In the above way, according 
to the present invention, without the need of fixing screws 
and tools such as a screwdriver or the like, it is possible 
to perform attachment and detachment of a flat panel display 
device quickly and simply in a safe manner because the lock 
is automatically released and the power switch is 
automatically cut off before the connected state of the two 
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connectors is disengaged, then the connectors are released 
from each other. 
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kV3 3a, 3 3 a/5'>^Si5 2 l©0ffi^t)±^(C^f 
HiU ^&EB©&£j$fg|5l 0©TB£±:£l-fattT 
ffJI1-5wtlcft5 0 
[0 0 3 1] ^TiSB^Sft<OfcW*7- (fc©fc 
©Kffia*** l l, 2 2rt5#t°WfcLSfclMXas:*: 

t<ftoT)(3*^ll, 2 2©^SiTL^±#<ft 

omtut), trrofi mt>m) J'«tu, if 
U?^2 3 fc**»tiitf, 

£V3 3a. 3 3 a#tt£&g|Sl 0 £ff L±lfZMt% 

[0 0 3 2] ttSffffi 1 0 Srff L±tf 5 1 S 

mt , ttft<£^-*t©'l'^3i^ ; 5'f^3 3 a, 3 3a|I 
±O&*2*0f-efft±»f4A>fe. tt^ffffilOOJBA 
^^ffi*5^ff-Sr t^ft<. *©«6*4r^tv5. 

[0 0 3 3] fe*-*f©^v?3i^^tfy3 3 a, 33a 
li, WHIiU-C. S^^ll, 2 2t*fLTSIM^ 

T — ^ 3 3 ©p54S(C-< ^ ^ 3 3a, 3 3 a 
fiKLTV^5^p5Tfc5„ tU L^Otr3 1i>fi? 
i^tV33a, 33 a fc#te»»M*lH**K:-&: 
I32l"efe5ft?), S^^i^f^3 3 a, 33a 
©S^^Tr.3 l©<SI!)fC#oTaoT< 

[0034] ua>u ^*r-r ^^99^ 

3 3 a, 3 3 a^->-y-T-^3 3S-7>LTTr 3 1 

It, S^^i^?f>3 3a, 3 3 afi*©^5?^|S] 
i:»cft 5<S(S] S: i> o©-C$> 5„ 

[0 0 3 5] t. i^a^^^ 1 1, 2 2<T>W& 

3 3 ari5'>US^-Ct>, if L±»f J: 5 ti-ZXim-X- 
foSfcft, ±ttij© = ^^^ 1 1 £Hi#£teiEU 
gP>©^i§S:^jELft^C>i^l'v ; a^^fV3 3 a, 3 
3 a ttfl&ffff 1 0 Srff*»±ffT^< ©T-fo5. 
[0 0 3 6] ff LX9>2 3Srff LTlf. trfflll 
(«*f^ffl) KJ:oTB3*^ii, 22*ftMirZ> 

It^St, Wa^^ll, 2 2fC»ii§^ft73y5 5 * 1 !!l^ 

rt*5ft<. *fc 4 ^«-friii^|6]©^^i!i< i^ofcr 
ttft<, a*i'^** J ^=»*^4'tr>'*sejiJ«*»i» 
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[0 03 7] S = 2 2imiStLltm&ti>lb 

5f±3§t«u miH*-!' y^2 8 t^-yi fcsa*, :»i 

#ttttfcW=>*** 1 1. 2 2a««BlLTV*50>T?fir5> 
[0 0 3 8] 

[$B^<7>3b*] JW±wi5l^, WRWKiiitf. H^ffl 
iS53^^^4-«||ft-t-5fl(l{wny^*g»)»|^-t-5i:i:t 
IWSfc*. 7?^ h'<*A***S«©»W*fMrai 20 



#fW¥6-2 6 6 4 7 2 
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[12] tt£9!ie*ii"T7? -7 h/<*/mSl*«1t«r« 

[ft^©i&93] 

A 8l38:£ft: 

B 77? h/<*yH!ll*at« 

i o ttStttt 

l l «^2£Bffl0<D=»*** 

1 2 JftfiukSR 

1 3 #f K* 

2 1 

2 2 

2 3 

2 4 *7-f Ko v K 

25 o y ^ Jfl. 

2 6 W<— 

2 8 %Mx4 y?" 

2 9 W<— 

3 i l^jsot: 

3 3 >— y— T— A 

3 3 a 9 \£> 

3 5 #-f KW— A" 



